Background: Evaluation is one of the most important aspects of medical education. Thus, new methods of effective evaluation are required in this area, and direct observation of procedural skills (DOPS) is one of these methods. This study was conducted to systematically review the evidence involved in this type of assessment to allow the effective use of this method.
Introduction
It has been proven that a country's cultural, social, political, and economic success relies on a coherent and dynamic educational system. Only with such a system, a county can keep pace with social and industrial developments and confirm a high position among successful global countries. Education and training courses cannot help the system in achieving its goals, as training should be in accordance with scientific principles and methods to meet the needs involved. Otherwise, trainings will be fruitless and in some cases they may even lead to the waste of capital in a system (1) (2) (3) .
One question that needs to be raised, however, is whether the results of the training courses are in line with the set goals or not. Most scholars have explicitly answered this question: "A complete and comprehensive evaluation could make us aware of the effectiveness of the training outcomes and provide a feedback assessment." (4, 5) Training medical students is one of the most important areas in education. The goal of medical education is training physicians to enable them to address the essential needs of the society in addition to passing written tests (6, 7) . The written tests merely examine the initial level of Miller's Pyramid, which is the assessment of clinical competence, thus, the actual performance of students, which is similar to their future 2 professional status at the high levels of the pyramid, is not assessed. On the other hand, the final evaluation cannot assess the learners' performance (8, 9) . Hence, the teachers tend to use formative assessment to become aware of the students' progress. This is an attempt to ensure high quality in educational programs and is used to motivate students towards what they need to learn. Consequently, education will result in outcome-based education (8, 10) . In recent years, various evaluation methods have been used in medical education (11) (12) (13) (14) (15) . One of the most important and wellknown of which is direct observation by students during the practical skills. Direct observation of procedural skills (DOPS) method is considered as one of the most wellknown models of this type of evaluation (16, 17) . This method was specifically designed to evaluate practical skills and provide feedback; it requires direct observation of an assistant during a procedure and coincides with evaluation in a written form. This method is particularly useful in evaluating the practical skills of the assistant objectively and systematically (18) . In this method, observation of the assessor is documented in a checklist, and then the trainee is provided with a feedback based on objective findings. The number of tests varies depending on the basic skills required for learning, which may include up to 8 tests during a period (19) (20) (21) . The method gives the trainees an opportunity to receive constructive feedback and directs their attention to the essential skills required to perform the procedure on the grounds that the evaluation is aimed to improve the performance and ask for a specific and on time feedback (22). Reviewing the literature on modern methods of evaluation including DOPS indicates that despite a considerable amount of studies based on these methods, the use of modern methods of evaluation has not yet been taken in to account efficiently. Thus, given the importance of medical education and the effectiveness of new methods of evaluation, further research and development of new methods of evaluation is required. This paper was conducted to systematically review the studies on DOPS and provide useful information for the development and use of this evaluation method in medical training.
Methods

Search strategy
This was a systematic review developed and implemented in 2016. Data were collected searching such keywords as evaluation, assessment, medical education, validity, reliability, content validity ratio, content validity index, direct observation of procedural skills, and DOPS in Persian and English languages on Google scholar, PubMed, Science Direct, and SID search engines and by searching unpublished data (Gray literature) and selected references (reference of reference). The validity and reliability of DOPS were also examined in this study.
Inclusion and exclusion criteria
No time limitation was considered in searching for papers, and published papers only in Persian and English were searched. Studies conducted on medical education were included in this review, and exclusion criterion was the concurrent effect of DOPS with other evaluation methods.
Data extraction and quality assessment
To evaluate the quality of the extracted papers, 2 assessors evaluated them based on the checklists involved. First, the titles of all papers were reviewed and the papers incompatible with the objectives of the study were excluded. Subsequently, abstracts and full texts of papers were studied and those that were least relevant to the objectives of the study were identified and excluded.
After evaluations by the checklist, which were supervised by the reviewing team, papers from our checklist included the following information: (1) name of the first author, (2) years of publication, (3) country, (4) participants, and (5) findings. The selected papers were fully studied and evaluated and the required results were extracted and summarized based on the designed tables (extraction table). EndNoteX5 software was used to organize the study and identify the frequency cases (Fig. 1) .
Results
The initial search result entailed 236 papers. Once non- Tables 1 through 6 . After classifying and analyzing the results of the study, we presented the outcomes in the following 7 areas: satisfaction with DOPS, strengths and drawbacks of DOPS, impact of DOPS assessment, reliability and validity of DOPS, performance of participants in DOPS, and quality of holding evaluation sessions with respect to DOPS.
Satisfaction with DOPS
The results of participants and assessors' satisfaction with DOPS were reported in 5 studies and indicated moderate satisfaction with DOPS (Table 1) .
Strengths and Drawbacks of DOPS
The perspectives of participants and assessors about DOPS test were reported in 8 studies. In the reviewed studies, 27 strengths and 16 drawbacks were noted for this method of assessment ( Table 2 ). The major strengths of this evaluation method mentioned in the studies included providing a feedback to participants, promoting practical skills of participants, independence during assessment, great relevance to the courses and skills required, acceptability of this approach by participants, and its formative nature. However, the drawbacks are stressful evaluation, time limitation, and bias between assessors, and thus a great deal of coordination is required to employ the method.
Training impacts of DOPS
The impact of evaluation based on DOPS was reported in 10 papers (Table 3) . In all studies, it was reported that DOPS had a positive effect on the performance of students. In studies that evaluated the effect of DOPS compared to conventional methods, DOPS was found to be more effective than other methods. In addition, several studies have shown that the performance of students improved after the first stage of evaluation using DOPS.
Reliability and validity of DOPS
Reliability and validity of DOPS were assessed in 8 studies (Table 4) . Content validity index and content validity ratio were used to determine the validity of DOPS, and the results revealed that the validity of DOPS is relatively acceptable. In addition, the opinion of assessors and participants about the validity of DOPS was sought in several studies. Most participants had confirmed the validity of DOPS. To examine the reliability of DOPS, interclass correlation coefficient, generalizability theory, and alpha coefficient were applied. Moreover, reliability of DOPS was confirmed in most studies. Feasibility of DOPS method was studied in a few studies. (36) Trained group had significantly better performance than control group based on the assessment through direct observation (P = 0.02) compared to video tape assessment (NS). DOPS showed improved performance of participants after formal skills training on a video trainer. 
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Performance of participants using DOPS test Performance of participants was investigated by DOPS test in 4 studies and was found to be satisfactory in 2 studies, while participants did not have a good performance in the other 2 studies (Table 5) .
Quality of conducting DOPS test
In 3 studies, the quality of conducting DOPS test was investigated from the perspective of both participants and assessors (Table 6 ). Not providing the necessary trainings for taking DOPS test, not being held at the scheduled time, not providing necessary feedbacks to participants, and insufficient time for the test are the major weaknesses of conducting DOPS tests.
Discussion
Study results revealed that satisfaction level of DOPS is
moderate. The strengths of this evaluation method mentioned in the studies included providing feedback to participants, promoting practical skills of participants, autonomy during evaluation, great relevance to the courses and required skills, acceptability of this approach by participants, and its formative nature. Some of the main weaknesses of this method are as follow: being stressful, the time limit for participants, bias/ dissimilarity of assessors, and requiring a great deal of coordination. Studies comparing the effect of DOPS and conventional methods revealed that DOPS is more effective than other methods. Several studies indicated that students' performance after the first stage of evaluation with DOPS was improved in the second stage. Furthermore, the results showed that the validity of DOPS is relatively acceptable, while its reliability and validity have been confirmed in most studies. Feasibility of DOPS method was investigated in few studies. Participants' performance who used DOPS was relatively satisfactory. Results showed that 86.7% of the students in various fields of dentistry had good performance and 13.3 % of the students had weak performance. In conclusion, DOPS is a suitable tool for assessing practical laboratory performance of dental students.
54 dental students Iran Bazrafkan L and et al., (46) Six out of 7 students performed unsatisfactorily, and only one student had satisfactory performance.
Seven second year postgraduate students of OBGY India Dabhadkar S, et al., 2014 (32) According to the results, students had almost good performances (mean of good performance = 50.6%).
Seven orthopedic residents and 9 faculty members 
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However, not providing the necessary trainings on how to take DOPS test, not being held at the scheduled time, not providing necessary feedbacks to participants and insufficient time for the test are the major weaknesses of the DOPS tests. Improving clinical skills and autonomy during the evaluation are the strengths of the method noted by participants in the reviewed articles. A study conducted by Naeem has also recognized DOPS tests as an effective tool to improve clinical skills (48) . Some other studies have also mentioned this issue (31, (49) (50) (51) . However, Bindal et al. study in the UK showed that DOPS tests cannot be used as a useful educational tool in improving practical skills (29) . This could be due to the drawbacks of conducting DOPS tests, which were pointed out in the study by Bindal et al. According to them, the quality of conducting the tests was poor. Biased approaches towards participants and the stressfulness of the tests are the major weaknesses highlighted by previous studies (52) (53) (54) . Thus, paying proper attention to the reliability of assessors, using selected multiple assessors for all participants, and videotaping can play a key role in addressing the problems involved in conducting this type of evaluation. Results of the studies conducted on the validity and reliability of DOPS tests have indicated an appropriate degree of validity and reliability. These findings are consistent with most studies undertaken in this field. Wilkinson et al. investigated the validity of DOPS tests from the perspective of the professionals and the result was good. Moorthy et al. also confirmed the validity of such tests in the field of surgery (55). Bould et al. reported that the validity of the tests in the field of anesthesiology is high (54) . In addition, Weller et al. found that the reliability of these tests is high (56) . Other studies have also reported an acceptable reliability (12, 57) . Despite the good results of validity and reliability reported in studies, some resources have suggested conducting further studies on validity and reliability factors (58, 59) . Because few studies have been conducted on the feasibility of this method, further studies are required in this area. Study results revealed that the satisfaction level of DOPS tests is fairly acceptable. Likewise, a study conducted by Shahid Hassan on surgery residents at the University of Malaysia indicated a satisfactory result with DOPS tests (60) . Yoon Kang et al. at Weill Cornell Medical College suggested that the satisfaction level of students and professors was medium and high, respectively (25) . The results of some reviewed studies showed that the satisfaction level of professors/assessors is higher than that of students/participants. This is consistent with the results of Harpreet Kapoor's study in India conducted on interns and professors of department of ophthalmology (61) . One of the causes of dissatisfaction in conducting DOPS tests was insufficient time devoted to perform each skill. In many studies, this factor has been one of the main causes of student dissatisfaction (25, 55, and 62) . Thus, it is recommended to review the procedure of the tests and devote more time to educational groups to perform each skill. Also, the results indicated that DOPS tests had a significant impact on improving student learning. The results of Holomboe et al. study on medical students showed that those students who were evaluated by DOPS had a high skill level (63) . Chen et al. also suggested that DOPS tests in senior medical students have contributed to the increase of self-report, skill upgrading, as well as self-confidence (64) . In a study in Taiwan, Tsui et al. stated that this type of test has a significant role in upgrading the skills and empowering medical students (35) . As a result, it seems that in addition to being applied as a suitable method for evaluation purposes, DOPS can be used as an educational tool to educate and empower students. The study results revealed that the performance of participants who used DOPS was relatively satisfactory. Not providing the necessary trainings for taking DOPS test, not being held at the scheduled time, not providing necessary feedbacks to participants, and insufficient time for the test were the major drawbacks of DOPS tests.
One possible reason for the relatively good grades of participants on DOPS tests can be the motivation created by the tests. Another possible reason might be the easy approaches by assessors during the tests because the tests rely on instructor's evaluation method and their point of view. One of the limitations of this study was that the searches were limited to articles published in English and Persian languages. Also, many articles were excluded due to low quality.
Conclusion
Considering the high position of evaluation in medical education, an effective and appropriate method of evaluation is essential in this field. The results of this study revealed that DOPS tests can be used as an effective and efficient evaluation method to assess medical students because of their appropriate validity and reliability, positive impact on learning, high satisfaction level of students, and other advantages. However, special attention needs to be devoted to the quality of these tests.
